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(57)Abstract 

PURPOSE: To provide an optical recording medium which can 
rewrite information quickly and the recorded information can be 
preserved for a long term. 

CONSTITUTION: In a recording medium comprising a substrate 
applied with a recording layer composed of a recording material 
having optical properties variable reversibly through optical or 
thermal means and the variation of the optical properties is utilized 
in the recording, reproduction and erasure of information, the 
recording material is mainly composed of four elements of Ge, Sb, 
Te and In and has a composition corresponding to that of a mixture 
of Ge-Sb-Te and In1-xTex (0.4<x<0.6). 



G4U 




bvTc 



LEGAL STATUS 

[Date of request for examination] 19.08.1997 
[Date of sending the examiner s decision of rejection] 07.08.2001 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 2001-15867 
rejection] 

[Date of requesting appeal against examiner's decision of 06.09.2001 
rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAipaq2FDA40501 6528P... 2006/03/1 7 



Searching PAJ 2/2 ^ v 



Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAipaq2FDA40501 6528P... 2006/03/1 7 



<mu*mw*fr up) 02) Q ffl £; $x (a) ooimma&n*? 

#^¥5-16528 



(43)&§§ B *fi&5 ^(1993) 1 J326 B 







F I 


stiti%a*«9T 


B 4 1 M 5/26 








G 0 3 C 1/705 


8910— 2H 

wlv fall 






r, 1 1 R 7/24 


5 1 1 791 R — c;n 








8305— 2H 


B 4 1 M 


5/26 X 








(2i)diiB#^ 


#^¥3 -335842 


(71)ifcKA 


000005498 










(22)&®B 


¥^3^(1991)11;! 27 B 




mm%itmmmB.TE 3 # 5 % 










(31)ffife«3l$I#^ 


#^¥2 -325938 




?*£jl|JIW£*£m*»52274#ifc, BT±-tfn 


(32)<g$fcB 


¥2(1990)11^29B 






(33)@$fcH±5gB 


B* (J P) 












»^JH»?S*«m*3a?2274#ifi, S±-t?a 














(74)ftJiA 





(54) [fgHJCM?,^] ftfBlSJPItt 



(57) 

)fc. !»«?©#&teJ: 9 *<Dft¥#)&1t&*jm 

Ge-Sb-Tetlni- x Te x (0. 4^x^0. 
5. 



GeTe 




(2) 



#Hi¥5 - 1 6 5 2 8 



[#fPfi!*o®ffi] 

l¥£ • fH*«:fT5#E«ME{tt£:m*T, 

i*»iU ^O, Ge-Sb-Tei:Ini- x Te x 

(0. 4 ^ x ^ 0. 6) fc<z>«^f*:«c« Si" 

[m^«2] Eft***** 5 * (Ge y Tei- y ) a (S 
b z Ten) i_ a Mn H T e x ( 0 . 4 ^ y ^ 
0. 6, 0. 3 ^ z ^ 0 . 5. 0. 4 ^ x ^ 0 . 6. 

o. i ^ a ^ o. 5) fc©a-&ff^*Bai"5a**r*r 

3 ] Bfttm*S. { (G e y T e i- y ) 
a ( S b z T e i-jb ) i- a J 1-b ( I n i- x T e x ) b 

(0. 4 ^ y ^ 0. 6 „ 0. 3 ^ z ^ 0 . 5. 0. 
x ^ 0 . 6 N 0. l^a^O. 5. O. Ol^b^O. 
3) 3fcS»^Sr#i-5H*3gllB«^)felB»jKfl2o 

[W*«4] Bflk*m*** { (GeTe) a (Sb 2 20 
Te 3 ) l-A ) 1-B (I nTe) B CO. 2 5^A^ 
0. 7 5, 0. 0 2^B^0. 35 (^-/Wfc) ] ftSfi 
/SS:#1-5W#JB 1 E*<z>ftES«Efts> 

left, tojfc^ttttK^aEfttrfUfflb-CfllflloE*- 

_t!ElB®*maS, Ge. Sb, TeMln(^)4%I* 
±J*4>t U Ge-Sb-TeMn 3 SbTe 

[0 0 0 1 ] 

©#*ttttKG>*fls*5RUB b-CflM**>E« • • 

ft: <d \z. m-r 6 h <D 5 o 

[0 0 0 2] 40 
[«^Sf] ft*. ;i<0»©ttE««Ett£ bTte 

e x In-Se-Tl-C ofeSV^IiG e - S b -T e 
m&m^ZtlX^Z (#MBg6 4 - 1 4, 0 8 3^i 

»(Hx-if^3ttr-ASrBR*tb. gSt^ltT^ 
^7 7^«t»**bft, E«£itfc1*«S:?Bi: 50 



«t 9 JE^<£v^<!7 — (^3ttr— ^S:fla#tb. &#JbT<6 
[0 0 0 3] ro«**BSCftS»*E«lSCff»- 

r% _bs^bfc«e*^ffi®*^J|s^^*5v^T^i, :oi*2o 

©^RitSGe - S b - T e j&S*t>«:h,*:E«# 
^lot?fc6i:#*.bh"Ci^. -T&fc>*>> #MBS6 
3- 2 2 5, 9 3 4#^«fclH^£jft,-CV^G e -S b 

#3l5#-C*V*S b 2 Te 3 t7^7r^ffl^ffii 
Hv^^fc^f^S^G e T e i: SrS^ br-&** 
T*5 9> -bias b 2 Te 3 tGeTe £ <0*ra«j/jH4ff 

[0 0 0 4] 

[»Mi s #lfcbJ: 5 i-f"5»)H] b^b*dsfe. :t7)G 
e-Sb-Tett, _b|HSb 2 Te 3 fcUfc^TT ^/W7 

[0 0 0 5] 

5EJW»^»J*S*tfcE«UiSr**6±*cfl|*., ^r^^: 

5*E»IKfls«-*5V^T. _LEK«*tt«s. Ge, Sb, 
TeMl n047ci^±M^U Ge-Sb 
-TeMni- x Te x (0. 4 ^ x ^ 0 . 6) t <D?& 

±E3fcE»«*^*5V^-c. ^oE«fl-»d« 



(G 



T e i- y ) a (S b z T e i-z ) 



1-a 



t I n 



l-xTe x (0. 4 ^ y S 0 . 6. 0. 3 ^ z ^ 0 . 

5. 0. 4 ^ x ^ 0 . 6. 0. l^a^O. 5) t <DU 

{ (G e y T e i- y ) a ( S b z T e i- z ) 
1-a ) 1-b (In i-x T e x ) b ( 0 . 4 ^ y ^ 0 . 

6. 0. 3 ^ z ^ 0 . 5. 0. 4 ^ x S 0 . 6. 0. 1 
^ a ^ 0. 5, 0. 0Ub<0. 3) * 6 



3 

Z>b(D-T?$>*) % jglC, { (GeTe) A 

(S b 2 T e 3 ) i-A ) l-B (InTe)B CO. 25 
^A^O. 75, 0. 0 2^B^0. 35 (^r^tt) ] 

«<oK{kSr*iJffi LTlf $8<ofa^ • ??£ • m^Srfif o 36B 
SfflEfffcSSI^T, ±BEfi»»iS, Ge, Sb, Te& 
t/ I n <£> 4 Tcgi U Ge-Sb-Te 

fc i n 3 sbTe 2 k(D&&mznmirz > mf&&m-rz> 
%E«Kft-cft>« 0 

[0 0 0 6] **«^^V^r. ±EG e-Sb-Tei: 
tttt, 2o©ft*i»ttft*»'C*8G e T e i S b 

2 Te 3 i©»**te*ai-«»*t#i-*»w, 09* 

tfG eTei:Sb2 Te 3 t Sr^e/Wfc 2 : 1 "Cffi-fr Lfc 
Ge 2 Sb 2 Te 5 ^ GeTe£Sb 2 Te 3 i:Sb 

6 0 ^(OGe-Sb-TelCOV^Ii, 4*|CBU |JL«-*" 
Ge-Sb-TeMUm^, *M&S6 *B 3 £ 

(G e y T e i- y ) a ( S b z T e i- z ) i- a (0.4 
^y^0. 6, 0. 3^z^0. 5. 0. l^a^O. 

5) "c*ms^s«a*«sH<z>fc^j&sjSF*uv\ ^<om^t 

ttBBlCtt* N a C 1 fi©8Ift «r*t 5 3 j£ft*«G e 
2 Sb 2 Te 5 s GeSb 2 Te 4 > GeSb 4 Te 7 

[0 0 0 7] — Jtie I n i- x T e x fc Utt, ft* 
»K:ttflS»J|»ttflS-&«-Cjb6 I nTeaS*tf&*L. * 

I n T e <Z>Jiea«3S^S(Sj$S^Tr.<0 I n T e £ f3l?m 
fiBJ&tf I n 2 Te 3 ^<£>x 
Offi^o. 4^x^0. 6^)«l:fc§Ini- x Te 

[0008] :^lf)Ge-Sb-TeiIni- x Te x 

(0. 4^x^0. 6) 
tSEiWftitt, #SL^<D«\ (G e y T 
e i-y ) a (Sb z Te i- z ) i- a tin i- x T e 
x (0. 4^y^0. 6. 0. 3^z^0. 5. 0. 4 

^x^o. o. l^a^o. 5) tcom-gtrnzma 

ffi, Wtlil 0 On sftT^l^LootOgfpftia 

«fc9#£b<te, rjx5> (Ge y Tei-y ) a 
(S b z Tei- Z ) !- a £ I m-x Te x i#fi*it 
(1-b) :b (0. Ol^b^O. 3) 0#J^-e-&^ 
-h/CV^fe*), i-ftfc>*>, { (Ge y Tei-y ) a (S 
b z T e i- z ) i_ a } i-b ( I n i- x T e x ) b ( 0 . 
4^y^0. 6, 0. 3^z^0. 5. 0. 4^x^ 
0. 6. 0. l^a^O. 5, 0. OUb^O. 3) 
45fflMtt5fc(0-Cfc>), 3EK#£L<tt. { (G 



(3) #$§¥5 - 1 6 5 2 8 

4 

eTe) A (Sb 2 Te 3 )i- A }i-B ( I n T e ) B 
[0. 25^A^0. 7 5, 0. 0 2gB^0. 35 

la5^c^i-m^ll^c^v^T- : eo^^j®a^^c:-g•^i^-5o - 

<0**«ril«r*-r5E«ttWt LTtt. ©lx.tfGe 2 S 
b 2 Te 5 t I nT e i: UT» b^SJfifiEOtfJR- 

Ge 2 Sb 2 Te 5 irSb^InTe t*S&LT 
f Ge 2 Sb 2 Te 5 M n 2 T 

e 3 t&&&vxmbtizm&<Dttntg$:mtf 

70 Ge 2 Sb 2 Te 5 £ I n 3 SbTe 2 £ 

Srffi^UT#e>tt5«a^<D»3|sf^t^ffl-C#-5o ft*S> 
#IHBB6 4 - 1 4 0 8 3^#{C*5^TfL £ H 

C< I n, G e , S b, T e <D 4 7C*^ S> * 5B$lM#J|Sf 

S b - T e ©fi*3&Sjt«»3e*fka«<oiIv>«SH-C«>5 
rdrt^P^LT, ^(DGe-Sb-TelCl n^Mtt 
t^M®HTM^tLTV>^ r ^ NaClM 

[0 0 0 9] £fc. *58M^*5V^Ttt. r:h,e>B»*m' 

^S^b^V^i^ItT i, Co, Cr, Ni, Zn, 
Mg, P t , P d, Ga, Tl, Al, Si, P b , S 
n. As, Bi, Se, S, N, C, F ^<Dycm SrSS*P 

[0010] ifcic, J:EE«Wm«rttfll Lt«^ L/cft 

5 I OffiSi©±l:«l Z n S - S i 

0 2 , S i 0 2 , Z n S , Zr0 2 ^<D#Si®{HOtfcSJi 
40 bXmtfLZtlZo *tc. ±ES««rft«t5lftk5V^ 

l5SI^Bi:ZnS-Si0 2 , S i 0 2 , ZnS, 

Zr0 2 *©*AW«««S*ia;«tTt>J:<, UK, ± 
E*»ia««»»©«tBSr3ftfki-5B»i?ro3taia« 

tiv\ JEK, B««oft»5gfiS:*:#<rsaW*>5 
VM*E»JB*ai8Ufe*tr-A*si***T*^3t»iR 
±E3taa«««liO±KA 1 -T 
i, Au, Al, A g «<0RJWSSrRttTt>J:v\, ft 
5^ ib\ ±E%3iBfllttaff* ^:A^{B0«S®. SltS^co 



5 

[0011] nt-. ±mm%tm<D]&!&Jj&b ltii * 
_hf5*^v* y lt^. h^rffi 

^ttloo^-^j/ hfcffiv^T^^y* y 
[0012] 

Ge. Sb, Te»t;in©4 7C*S:±^iU ^ 
Ge-Sb-TeMni- x Te x (0. 4 ^ x ^ 

0. 6) b<Dm&m^^zm&%:i}i-z>^tfab, 

Ge-Sb-Te^CNaC 1 a<D»**3t«r*LT 

it:. r^7r^ffiSr$£ftSt5. I n i- x T 

e x (0. 4 ^ x ^ 0 . 6) i3. InTei5GeTei 

tS(«ltNa C 1 ffl<0«ft*ii«:»/«r* 
$titt^J:5^ NaCli!<ojBiiMiDfiv^ 

-&»T?S>!K r^^fcfCG e-Sb-TetIni. x T 
e x (0. 4<x^0. 6) ^imNaClfO 

^V^5Ge-Sb-Te(Dttl^^Ot^If t, * 

fc. 1 nTe^ojgifkSK^a 6 ox:tm^>xM<. 

Ge-Sb-Teilni- X Te x (0. 4 ^ x ^ 0 . 

£ ge ^ f k <* 5 ^ t n x. b tu £ o 

[0 0 13] 

[0014] HJE«1 1 



(4) #BI¥5 - 1 6 5 2 8 

6 

12 1 M^-r «fc 5 J¥&1. 2 mmW^7^8Sfi 1 
±\Z.m$ 10 0 nmCQZ n S AMffilftIS 2 SrSJi 
U r<0)tAltflIliS»»2<0±^»S 1 0 0 nmO (G 
e 2 Sb 2 Te 5 ) 90 ( I n T e ) io^^IB^S 3 £S 
IU Hf-. ^COie^il 3 (D_k\cm£ 2 0 0 nm£>Z n 

4<©±^*s 5 — 10 fim<DT^ y y^miM&&ik 

»JBJi5«r^LT*£ 1. 2mm^r^y/«lS6 
i0 fEfiUB3f±Ge 2 Sb 2 Te 5 M nTe02#<7)*- 

y y h^>iv>T25ci^^^^^^ v y^staiu * 
xmmm3<Dm»wn*f&&fc mnit) s*fc«ic* 

[0 0 15] ^r-C. |B««3Sr«riE-?-SIB«W»<0 
(Ge 2 Sb 2 Te 5 )9o(InTe) i 0 fl> ffc-frfcG 
e 2 Sb 2 Te 5 £ ft^^J InTei 9 0:1 

i» 0OW^"Ca^StbTV^fc^-C*)9. {(GeTe) 
A (Sb 2 Te 3 )l-A)l-B ( I n T e ) B [0. 2 
5^A^0. 75. 0. 02^BS0. 35 (^r/U 
it) ] O»^Sr^-r^c^V^"CA=0. 6 7&t5B = 
0. 0 4©S^fflat§ o fi£oT. ^TC^^H-^Jt^ 
Sri**-*-**, Intfl. 2%, G e » 2 2 %. S b # 
2 2%. ftt;Te^5 5%i45 0 :©fc(Dfi 
{ (G e y T e i- y ) a ( S b z T e i- z ) i- a ) 1-b 
( I n i- x T e x ) b (0. 4 ^ y ^ 0 . 6. 0. 3 ^ 
z ^ 0 . 5. 0. 4 ^ x ^ 0 . 6. 0. l^a^O. 
30 5. 0. Ol^b^O. 3) <Z)<aj^Sr^"t* StK:*5Vvt\ 
y = 0. 5. z=0. 4. x = 0. 5. a = 0. 44. 
&tfb = 0. 0 2 i45 0 

[0016] |gjfc« 2 
IB»»3Sr?g^i-SIB««-^S (Ge 2 Sb 2 Te 5 ) 
67 (InTe) 33-efcS^^-biamS^J 1 <^< 

(Ge 2 Sb 2 Te 5 ) 6 7(InTe) 33 fi. {fc<g^G 
e 2 Sb 2 Te 5 <?r ft^^ InTet ^^e/ujt 6 7:3 
3(OSIJ^T^^$ttTV^5fc^O-C^^9. { (GeTe) 
A ( S b 2 T e 3 ) 1-A ) 1-B ( I n T e ) B [0. 2 
5^A^0. 75. 0. 0 2 ^ B ^ 0 . 35 
Jt) ] CO^^r^-t-^:^*5V>-CA=0. 6 7WB = 
0. 14(OS^ffiatSc ^oT. «-7nlSc0j®^it^ 
Z&W-tZt, In^5%. Ge^2 0%. Sb^20 
%. RXfT e ^5 5%i*5 0 * fc. ^Ot>^fi { (G 
e y T e i- y ) a (Sb z Te i- z ) i- a } l-b (In 
1-x T e x ) b (0. 4 ^ y ^ 0 . 6. 0. 3 ^ z ^ 
0. 5. 0. 4 ^ x ^ 0 . 6. 0. l^a^O. 5. 
0. Ol^b^O. 3) (D^a^^r^-T^^ioV^T, y = 
50 0. 5. z = 0 . 4. x = 0. 5. a = 0 . 44, W 



7 

b = o. liis. 
[0017] ^ig^i 3 
BSS3 fc»/£r*e»*f)PWS (Ge 2 Sb 2 Te 5 ) 

50 (InTe) 5 o-e*>«a*H*±IBS»l!i«l i^<W« 

(Ge 2 Sb 2 Te 5 )50(InTe) 5 ol*> ft*«G 
e 2 Sb 2 Te 5 <b I n T e £ tf^/Wt 5 0:5 

OOW^ffi-frStt-CV^fc^-CfcO, { (GeTe) 
A (Sb 2 Te 3 )l-A}l-B(InTe) B CO. 2 
5^A^0. 75, 0. 02^B^0. 35 
it) J <^£§/&£^-r^(C:fc^T A = 0 . 6 7MB = 
0. 2 5 0i^Cft^t5 0 t£oT. ^tc^OIS^W:^ 
In^9l Ge^l8l S b tf* 1 8 
%. 2ltfTeiS5 5%i:ft5o rofccote { (G 

e y T e i- y ) a ( S b z T e i- 2 ) i- a } i_b (In 
l-xTe x ) b (0. 4 ^ y ^ 0 . 6. 0. 3 ^ z ^ 
0. 5, 0. 4^x^0. 6, 0. l^a^O. 5, 

o. oub^o. 3) <0»/*&^-*-s;k:*5v*t. y = 

0. 5, z = 0. 4, x = 0. 5. a = 0 . 44, RXfi 
b = 0. 18 ift5o 
[0018] MMffl 4 
E«i 3 4r3»riE-raiE«kW»* (Ge 2 Sb 2 Te 5 ) 
75 (I n 3 SbTe 2 ) 25 T*£> Z> JK^ttJifBUJfifly 1 fc 

T?B«i3«r»riM-6B»*t» (Ge 2 Sb 2 Te 5 ) 
75 ( I n 3 SbTe 2 ) 25 fi x <fc£4feG e 2 S b 2 T e 
5 In 3 SbTe 2 t &*r/U}£ 7 5:2 5 <£>#J 

^£:&*-r $ Hn^9%, G e # 1 8 % x S b tf* 2 1 
%. WTe^5 2%i:!i5 0 

[0019] ttmm 1 

51 {c^«^(?5^;fa^«s:jc:io^r. -t<olB«S3Sr 
«tft5«aft#5SiLrGe2 Sb 2 Te 5 &Jf§V*fc« 

±ibhkm i £ ^fitu: uTJt«« i nyt&mmft 

y h^UGe 2 Sb 2 Te 5 G> ltfc* — 

[0 0 2 0] JtKM 2 
HI i^"r«^^3felE»jatft:*c*5V^-C, *:<0SBftJB3S: 
»J«rSIE»W»4: LTG e 2 S b 2 Te 5 "Sb^ffi 

Lfc. **3. r<o*§*fcW:. 1E®«3<E>* 
/< y ^r y h£LTGe 2 Sb 2 Te 5 * S 

[0 0 2 1 ] RRffil 

T^«Oft«ttJC»«) bt£&<mm (RUOA, 



(5) W5- 1 6 5 2 8 

8 

3tlB«jK»±^S« 8 3 0 n m<0^5»fl:u — If */<>U^ 
SrSiifcLTiBS* (7^7r^fb) i:?H* (ft Aft) «r 
frvv*ftW©4m.*»*Ufc. fflJBfttrfr 
ofc*teB»«rfT5 fcKI*WttT*"S#, JEKUH** 

%A**MMM2* EH3XtfXlMft||4t? 
/^-CJDJIftbft^&^oKW^trailSU H2K:«tJ: 

l fc^fc 

MSAfltag] # ^ ^as±^njfi« 2 1 m &e»*m*r 

<£fflLTJ¥£ 10 0 nmo'l5«JBS:flSUT*^^/uS: 

xi»ia»f««^j;o*ott*«a«:n^fc 0 m^titcx 

<0»AtettfiT*Lt>l2 3 i:WHNa C 1 §!<D*SAflligS: 

«u fc*tta<fci*iiB*fi<ftsaft-e*>s4:% 

[0 0 2 2] 
*0 1 ] 







(n s) 


l 


16 9 


3 0 


" 2 


1 8 1 


4 0 


" 3 


18 9 


6 0 


// 4 


1 8 1 


7 0 


ft&m i 


1 6 2 


3 0 


" 2 


17 7 


1 2 0 



[0 0 2 3] * 1 \Z7jk-f£ o 4MtlK0IK:fliS%E* 

oiiTS»fi<i5i\ M»l:ttl00nittT"C* 
5^7 ttl^5te5}-e*>»J. itRW2 icoJt^b-fix^Sibia 



£o &*3, 4#MBg6 3- 2 2 5 9 3 4 #^*^B*S*t 
TV^5J:5t-. 3o(D3%ft^Ge 2 Sb 2 Te 5 * 
G e S b 2 T e 4 &t5G eSb 4 T e 7 te2 WC^tf^ 
S^gglLTV^o Z.<Dtz.}sb^ ±m<OGe 2 Sb 2 Te 
5 ldft*.TG e S b 2 T e 4 ^G e S b 4 T e 7 
U r*U- I n T e ^^JPLfc^^^^Tfc. 

[0 0 2 4] 

« k a o r -c# 5 ^ v x 5 « tt ft t <£> -c 



(6) #W5- 1 6 5 2 8 

10 

[Hi] Sift *»W«)Sll6«aVJ**fE«l-«**SE 

[B2] E8 2f4, j«|[«3-e«fflbfcfa«w»oia* 

[B4] H4te. (Ge y Tei- y ) a (Sb z Te 
1-z ) i-a (0. 4 S y ^ 0. 6 s 0. 3 ^ z ^ 0 . 
5. 0. l^a^O. 5) "C**tL6JBJ5£l6HS:^i"<a 

[B5] B5tt, { (G e T e ) a ( S b 2 T e 3 ) 
1-A } 1-B (InTe)B C 0 • 2 5 ^ A 0 . 75, 

o. 02^B^o. 35 (^e/Wfc) ] -e^*tu5»a^«fi 
[«F#*>R«1 

iBfl!l«aSo 



[HI] 



[B2] 





2D 

s 

* 15 

(X) 

10 




250 



[13] 




20 30 



M&2 e car) 



(7) %fffl¥-5 - 1 6 5 2 8 

Ge 




[05] 

GeTe 




THIS PAGE BLANK 



